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(57) ABSTRACT

A vehicle battery cradle has first and second side beams.
Each side beam has a first and second end. The first and
second side beams are spaced from one another and posi-
tioned substantially parallel to one another. A center beam,
with a first and second end, 1s positioned between the first
and second side beams. A cross beam 1s secured with a first
end of the first, second and center beams. The cross beam,
with a first and second end, 1s substantially transverse to the
first, second and center beams. A truss 1s coupled with the
cross beam. The truss stabilizes the cradle. The second ends
of the first and second side beams include a mechanism to
secure the cradle with the vehicle body. The first and second
ends of the cross beam include a mechanism to secure the
cradle with the vehicle.

18 Claims, 3 Drawing Sheets
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BOWSTRING-TRUSS BATTERY CRADLE
SYSTEM

FIELD

The present disclosure relates to vehicles and, more
particularly, to a rear battery cradle system.

BACKGROUND

Battery cradle systems within a vehicle that supports high
voltage batteries for hybrid variance can be found 1n the rear
cargo portion of the car. This system 1s designed to support
a mass of up to 400 Ibs. 1n a controlled manner. This 1s
accomplished while accommodating the surrounding archi-
tecture, vehicle or wheelhouse, liftgate, seating, c-ring, rear
floor, etc. Unoptimized designs require numerous securing
points and add substantial weight. Thus, 1t would be desir-
able to have a lightweight cradle with a few mounting
points.

SUMMARY

The present disclosure provides a battery cradle for a
vehicle comprising a first and second side beams. Each side
beam has a first and second end. The first and second side
beams are spaced from one another and are positioned
substantially parallel to one another. A center beam, having
a first and second end, 1s positioned between the first and
second side beams. A cross beam 1s secured with the first end
of the first, second and center beams. The cross beam, has a
first and second end. The cross beam 1s substantially trans-
verse to the first, second and center beams. A truss 1s coupled
with the cross beam. The truss stabilizes the cradle. The
second ends of the first and second side beams include a
mechanism to enable securement of the cradle with a vehicle
body. The first and second ends of the cross beam include a
mechanism to enable securement of the cradle with the
vehicle. The truss has an elongated D shape with at least one
reinforcement member. A mount 1s coupled with each end of
the cross beam. The mount 1s previously referred to as a
mechanism to enable securement of the cradle to the vehicle.
A stop 1s positioned on the second end of the first and second
side beams to secure to the battery. The cross beam includes
a top cross member and a bottom cross member with the
truss secured between the top cross member and the bottom
cross member.

The present disclosure further provides a vehicle with a
rear floor deck to receive a battery comprising a first and
second side beams. Each side beam has a first and second
end. The first and second side beams are spaced from one
another and are positioned substantially parallel to each
other. A center beam, having a first and second end, is
positioned between the first and second side beams. A cross
beam 1s secured with the first end of the first, second and
center beams. The cross beam, has a first and second end.
The cross beam 1s substantially transverse to the first, second
and center beams. A stabilizing truss 1s coupled with the
cross beam. The truss stabilizes the cradle. The second ends
of the first and second side beams include a mechanism to
enable securement of the cradle with the vehicle body. The
first and second ends of the cross beam include a mechanism
to enable securement of the cradle with the vehicle. The truss
has an elongated D shape with at least one reinforcement
member. A mount 1s coupled with each end of the cross
beam. A stop 1s positioned on the second end of the first and
second side beams. The cross beam includes a top cross
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2

member and a bottom cross member with the truss secured
between the top cross member and the bottom cross member.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples 1n this summary are intended for purposes of
illustration only and are not intended to limit the scope of the
present disclosure.

DRAWINGS

The drawings described herein are for illustrative pur-
poses only of selected embodiments and not all possible
implementations, and are not intended to limait the scope of
the present disclosure.

FIG. 1 15 a perspective exploded view of a partial vehicle
with a battery cradle.

FIG. 2 1s an exploded view of the cradle of FIG. 1.

FIG. 3 1s a rear perspective view of the cradle.

FIG. 4 1s a front perspective view of the cradle.

DETAILED DESCRIPTION

Turning to the figures, a battery cradle 1s illustrated and
designated with the reference numeral 10. The cradle 1s {it
into a rear cargo space of the vehicle 12. The cradle 1s
generally secured to the rear floor deck 14. A battery casing
16, with battery cells 18, 1s positioned onto the cradle 10.

The cradle 10 includes a first side beam 20, a second side
beam 22 and a center beam 24. The first, second and center
beams 20, 22, 24 are generally parallel to one another. The
beams include a first end 26 and second end 28. The side
beams 20, 22 include an angled portion 30 that extends
toward the second ends 28. The second ends 28, on the side
beams 20, 22, include a securement mechanism 32. The
securement mechanism 32 may be a hole or the like that
receives a bolt that secures the second end 28 of the side
members 20, 22 to the vehicle floor 14. The side beams 20,
22 include a portion 34 that has substantially the same length
as the center beam. The portion 38 rests on the axle cross
beam 38.

A cross beam 40 1s secured to the first ends 26 of the first,
second and center beams 20, 22, 24. The cross beam 40
includes a bottom member 42, a top member 44 and a truss
46. The bottom member 42 has an overall U shape 1n cross
section and has a leg that includes apertures 50 that receive
the first end 26 of the first, second and center beams 20, 22,
24. The first, second and center beams 20, 22, 24 are secured
with the bottom cross member 42 by welding or the like. The
top cross member 44 1s positioned over top of web of the
bottom cross member 42. The bottom member and top
member include flanges 52, 54. The truss 46 1s positioned
between the flanges 52, 54 and welded with the bottom and
top members 42, 44.

The truss 46 has an overall elongated D shape or bow
string configuration. The truss 46 includes at least one
preferably a plurality of stamped reinforcement members
56, 58. The members 56 are stamped 1nto the truss 46 and
do not include an aperture. The members 38 are stamped into
the truss 46 and extend through and include an aperture 60
that 1s present in the reinforcement member 58. The truss 46
provides stability for the entire system. The truss 46 enables
the cradle 10 to be manufactured from stamped metal parts.
Utilizing stamped metal parts as disclosed provides a light-
welght system that mounts the battery packs, weighing up to
400 1bs. The weight of the cradle 10 1s approximately 20 Ibs.
This saves additional weight 1n the vehicle.
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A pair of battery stops 64, 66 are positioned on the second
end 28 of the first and second side beams 20, 22. The stops
64, 66 have an overall L shape and provide a stop for the
battery casing prohibiting sliding of the battery 16 on the
cradle 10. Additionally, the truss 46 provides a stop at the
rear ol the battery 16 fixing the battery 16 in position
between the stops 64, 66 and the truss 46,

A pair of mounts 68, 70 1s also secured to the bottom cross
member 42. The mounts 68, 70 enable fasteners, such as a
bolt, to pass through the cross beam 40 through the mounts
68.70 to secure the rear of the cradle 10 with the vehicle
floor 14. Thus, the cradle 10 1s secured at four positions to
the vehicle floor 14. This 1s substantially less than current
designs that include many more fasteners securing the cradle
to the floor.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It 1s not
intended to be exhaustive or to limit the disclosure. Indi-
vidual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used 1n a
selected embodiment, even if not specifically shown or
described. The same may also be varied in many ways. Such
variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be
included within the scope of the disclosure.

What 1s claimed 1s:

1. A battery cradle for a vehicle comprising:

a first and second side beam, each having a first and
second end, the first and second side beams are spaced
from one another and positioned substantially parallel
to one another;

a center beam, having a first and second end, positioned
between the first and second side beams:

a cross beam secured with a first end of the first, second
and center beams, the cross beam, having a first and
second end, substantially transverse to the first, second
and center beams,

a mount 1s coupled with each end of the cross beam;

a truss coupled with the cross beam, the truss stabilizing
the cradle; and

the second ends of the first and second side beams
including a mechanism to enable securement of the
cradle with a vehicle body and the first and second ends
of the cross beam including a mechanism to enable
securement of the cradle with a vehicle.

2. The battery cradle of claim 1, wherein the truss has an

clongated D shape.

3. The battery cradle of claim 1, wherein the truss includes
at least one reinforcement member.

4. The battery cradle of claim 1, further comprising a first
and second battery stop positioned on the second end of the
first and second side beams.

5. The battery cradle of claim 1, wherein the cross beam
includes a top cross member and bottom cross member.

6. The battery cradle of claim 35, wherein the truss 1s
secured between the top cross member and the bottom cross
member.

7. A vehicle with a rear floor deck for receiving a battery
comprising;

a first and second side beam, each having a first and
second end, the first and second side beams are spaced
from one another and positioned substantially parallel
to one another:;
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a center beam, having a first and second end, positioned
between the first and second side beams;

a cross beam secured with a first end of the first, second
and center beams, the cross beam, having a first and
second end, substantially transverse to the first, second
and center beams, the cross beam includes a top cross
member and bottom cross member;

a truss coupled with the cross beam, the truss stabilizing
the cradle; and

the second ends of the first and second side beams
including a mechanism to enable securement of the
cradle with the vehicle body and the first and second
ends of the cross beam including a mechanism to
enable securement of the cradle with the vehicle.

8. The vehicle with a rear floor deck for receiving a
battery of claam 7, wherein the truss has an elongated D
shape.

9. The vehicle with a rear floor deck for receiving a
battery of claim 7, wherein the truss includes at least one

reinforcement member.

10. The battery cradle of claim 7, wherein a mount 1s
coupled with each end of the cross beam.

11. The vehicle with a rear floor deck for receiving a

battery of claim 7, further comprising a first and second
battery stop positioned on the second end of the first and

second side beams.

12. The vehicle with a rear floor deck for receiving a
battery of claim 7, wherein the truss i1s secured between the
top cross member and the bottom cross member.

13. A battery cradle for a vehicle comprising:

a first and second side beam, each having a first and
second end, the first and second side beams are spaced
from one another and positioned substantially parallel
to one another;

a center beam, having a first and second end, positioned
between the first and second side beams;

a cross beam secured with a first end of the first, second
and center beams so that the first, second and center
beams cantilever from the cross beam, the cross beam,
having a first and second end, substantially transverse
to the first, second and center beams,

a truss coupled with the cross beam, the truss stabilizing
the cradle; and

the second ends of the first and second side beams
including a mechanism to enable securement of the
cradle with a vehicle body and the first and second ends
of the cross beam including a mechanism to enable
securement of the cradle with a vehicle.

14. The battery cradle of claim 13, wherein the truss has
an elongated D shape.

15. The battery cradle of claam 13, wherein the truss
includes at least one reinforcement member.

16. The battery cradle of claim 13, wherein a mount 1s
coupled with each end of the cross beam.

17. The battery cradle of claim 13, wherein the cross beam
includes a top cross member and bottom cross member.

18. The battery cradle of claim 17, wherein the truss 1s
secured between the top cross member and the bottom cross
member.
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